Introduction
The origin and concept, known exactly, of pesticides is not known. Pesticides or insecticides (insect killers) are among the most extensively used chemicals in the world today and they are also among the most hazardous compounds to the human being as well. Though, some pesticides can be beneficial in decreasing the populations of harmful or destructive insects, while others can be damaging to the environment and can cause serious disturbances. In this connection, studies have shown that pesticides can be extremely unsafe, particularly when they run off into water ways or if used indiscriminately can cause both short term and long term damage to the people and the environment. Humans can also be adversely affected by pesticides and this can cause many people to change their life style according to the situation. Synthetic pesticides are behind many people's decision to switch to organic products and practices, especially where diet is concerned. The number of people demanding pesticide -free organic food has increased sharply in recent years as more information has been uncovered about the health risks associated with pesticides. Additionally, some pesticides have a resistance to breaking down over time, which means that their effects can continue over a long period of time. All pesticides may be effective against the pests, when they are used for control. They must be biologically active or toxic. As pesticides are toxic by nature, they are also potentially hazardous to human, animals, other organisms as well as the environment. Therefore, people who use pesticides or regularly come in contact with them must understand the relative toxicity and preventive measures to reduce exposure to the products they use. A report from World Health Organization (WHO) indicated that over 200,000 people are killed due to the toxicity of these dangerous chemicals every year. The casualty figure in fact do not confirm the real picture of poisoning caused by the frequent use of pesticides but about over three million of poisoning cases have been reported annually. Exposure to these pesticides or hazardous chemicals therefore leads to several health problems such as asthma attacks, skin rashes as well as chronic disorders like emphysema and cancer. Therefore, what steps or needs to be done immediately is to reduce the adverse health effects caused by the pesticides and if they are found to be dangerous beyond a maximum level, restrictions should be imposed on their use as well as exposure to human health. Some organochlorine pesticides have been banned in this connection. (e.g. DDT, dieldirin, endrin etc.).
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Important
It is important to note that pesticides and pollution are linked together. Pesticides are a cause of pollution affecting land and water in particular. Water pollution is one of the leading cause of death. At present, only a small portion of waste water is treated. The rest is discharged into our water bodies. Due to this pollutants enter in ground water, rivers and other water bodies. Such water which ultimately ends up in our households is often highly contaminated and produces diseases. Agricultural run off or the water from the fields that drains into rivers is another major pollutant as it contains pesticides and fertilizers. Pesticides when used properly are of tremendous benefits to human beings but their indiscriminate use however may cause considerable hazards to health and environment. Pointing out the effects of pesticides on human body, there is a wide range of health problem caused by the continuous exposure of pesticides like still births, neonatal deaths, congenital birth defects, paralysis, depressed respiration, cardiovascular dysfunctions, cancer and tumor etc. Problems with the use of pesticides are usually worse in developing countries where many products of the WHO category I are still in use. As these products are highly toxic in nature (WHO, 1962) , their continuous exposure ultimately result in poisoning. Keeping the environmental and health problem in priority, there is a strong public pressure to reduce their use as they are costly and causing various problems e.g., pesticide pollution, resistance in pests and accumulation of residues of pesticides in the body of animals and human beings. On this basis, the developed countries are preferring the use of phytopesticides and hormonal pesticides under IPM program to avoid any risk to human health. In this chapter, discussion is focused on the environmental impact of pesticide exposure particularly in relation to pollution, resistance and hazardous effects on human health. Through this work, we strongly recommend suggestions to the pesticide users and regulatory bodies in providing extensive awareness programs for the safe use of pesticides before spraying and handling. Furthermore, effective health monitoring policy should be taken into consideration with in the community for minimizing human exposure to pesticides.
Information

Pesticides
Any substance or mixture of substances intended for preventing, destroying, repelling or mitigating any insects, rodents, nematodes, fungi or weeds or any other forms of life declared to be pests are called pesticides. Pests are those organisms which harm us and our belongings. Pesticides are used globally and extensively for the control of pests. Plant growth regulators, which are used to influence particular growth process in plants, are also regulated as pesticides.
Classification of pesticides
a. Pesticides is a general term which may be classified according to the pests e.g.,
• 
Mode of Action
Pesticides are basically poisons and therefore toxic to living organism at particular dose. They are inhibitors of enzymes and disturb the normal biochemical reactions necessary for metabolism. Some of them are neurotoxins while others are cytotoxins. They affect the action of enzymes in the body. However, the body has the ability to degrade and detoxify them by the help of various enzymes for example: a. Organochlorines:
Organochlorines (OC) are degraded by dehydrochlorinases. b. Organophosphates:
Organophosphates (OP) are degraded by general esterases such as cholinesterases (ChEase), Phosphomonoesterases (ACP, AKP), Carboxylesterases and Oxidases. c. Carbamates: d. Carbamates (CB) and synthetic pyrethroids (SP) are also degraded by the above enzymes. Most of them are cholinesterase inhibitors that disturb the nerve transmission system. However, the body has the power to synthesize more enzymes and degrade these poisons by increasing the enzyme levels such as the development of resistance in case of pests.
A. Pesticide Pollution:
Although pesticides are intended to harm only the target pest, if not used correctly, they can also harm to the people or the environment. Pesticide intoxication may be caused either by swallowing accidently, or by inhalation of fumes or by skin contact or accidental eye exposure. In case of eye exposure through washing, it is necessary to wash the eyes with running water for at least 15 minutes. If there is still burning effect use eye drops or rose water several times. In severe cases consult eye specialist and a toxicologist. Some pesticides evaporate more easily and quickly than others so these pesticides are more likely to be inhaled. Some pesticides degrade more quickly on surfaces where as others last longer. Therefore, the more a person is exposed to a particular pesticide or substance the greater is the risk or chance of harm. So, the degree of harm depends on the chemical nature of chemical compounds, the situation of environment and the person life style. This means that very small amounts of pesticides or even the most toxic material may either cause nothing or can cause little harm to the person. On the other hand less toxic materials taken in large amount can cause greater harm.
Assessment of human exposure with pesticides
Basically pesticides are potentially dangerous and harmful to human and other living organisms. They not only pollute the environment but also produce pathological effects in various organs. In human beings, the pesticide residual level is an index of exposure. Presence of different pesticide residual level in the blood of human being clearly indicate that up to which extent or degree to which the person is exposed and this has been done through high performance liquid chromatographic (HPLC) technique and gas chromatography (GC) to quantify the level of pesticide residues in their blood using chromatogram. The incidence of exposure to pesticides may either be acute, occupational or incidental. In general population the residual level is a measure of the incidental exposure and the levels of persistent pesticides remain in the soil and tissues for year together and their bioaccumulation takes place via food chain. Unfortunately, the body has the ability to biotransformation and excretes part of these compounds in urine, fecal matter, bile and air. However when the rate of absorption and deposition in fat exceeds to the rate of elimination, their higher concentration results in toxic and pathological effects. In view of this, in the developed countries EPA keeps a constant watch on the pesticidal pollution by regular check up and do not hesitate in destroying the large food stocks. Extensive literature in these countries are available on this issue (Heath 1961; Cohen and Oostarbaan 1963; O'Brien 1967 O'Brien , 1976 Casarette et al. 1968; Krauthacker et al. 1980; Mercedes and Theil 1986; Anna et al. 1988; Alawi et al. 1992; Cantor et al. 1992; Ferrer et al. 1992; Matuo et al. 1993; Saddy et al. 1993; Swaen et al. 1994) . However, in Pakistan little work has been done by Mughal and Rehman 1973; Naqvi and Jahan, 1996 . Some work has also been done by Pakistan Agriculture Research Center (PARC) but mostly on crops. Therefore there is urgent need of investigating pesticide residues in human blood and their pathological effects.
Pesticide Residues
Pesticide residues are very small amounts of pesticides that can remain in the blood, tissues or on a crop for years and their bioaccumulation takes place via food chain. Not all foods contain pesticide residues and whenever they occur they are found typically at low levels. Pesticide residues also include any breakdown products from the pesticides.
Pesticide residues in human blood
Studies have been done extensively all over the world pertaining to the presence of pesticides in human biological material. In this connection several reports have been published by Krauthacker et al. 1980; Saxena et al. 1980; Mercedes and Thiel 1986; Sabbah et al. 1987; Krawinkel et al. 1989; Greve and Zoonen 1990; Chikuni et al. 1991; and Kanja et al. 1992 . However, this type of information in Pakistan is scanty and the only report available 6 in early 70's is that of Mughal and Rahman (1973) , Therefore, a study was conducted by in which thirty random samples of blood were taken for pesticide determination from three different laboratories of Karachi. Almost all the samples reported here were found contaminated with organochlorine (OC) compounds. However, samples obtained from two centres were found to have more pesticides. Workers deputed to chlorination plants (i.e., third centre) have greater quantity of tenakil and other OC compounds. Among all the samples analyzed, only a few were found to have deltamethrin (pyrethroids) and malathion (organophosphate) possibly because of fresh exposure. The detail has been given in tables 1, 2 and 3 for information. Table 1 . Contents of pesticides (μg / ml) in sera samples obtained from Aziz Laboratory, Karachi. (*Above maximum residue limit).
In this centre, samples of blood were taken from persons whose age varied from 6 to 36 years. Only two pesticides viz., malathion (30.0 µg / ml) and Aldrin (18.0 µg /ml) were found in highest concentration. Sample 9 of this centre indicates the presence of one OC and one OP compound. However, sample 10 showed a very peculiar case. This sample was obtained from a girl who was only 6 years old but the serum sample had 0.035 µg / ml of DDE. It is possible that she received this parent compound of DDE i.e., DDT through her mother which then degraded to DDE. This is in accordance with the reports of Chikuni et al. (1991) and Kanja et al. (1992) . Therefore, it is clear from the data summarized in these tables Table 3 . Contents of pesticides (µg / ml) in sera samples from chlorination plant of PCSIR (*Blood sample taken with in an hour after exposure to tenakil).
that dieldrin and DDE were the main pollutants in all the anaylyzed samples (Table 2 and  Table 3 ). However, tenakil and dieldrin were indentified in higher amounts in persons at the chlorimation plant and Aziz laboratory. The same type of study was also conducted by Azmi and Naqvi (2005) in which blood samples were collected from the persons (especially farm workers and spray man) engaged in different fruit and vegetable farm stations located at Gadap (rural area) KarachiPakistan. Total 287 blood samples were taken from exposed and control persons and 81 samples were taken for residual analysis by HPLC and 55 samples were found positive. Analysis of all the samples by HPLC revealed the presence of Polytrin -C only in one sample, while deltamethrin and diazinon were detected in 4 and 7 samples, respectively. However, the frequently detected pesticides were cypermethrin, monocrotophos and DDE (one of the metabolite of DDT). Therefore, it is concluded that 29.6% cases of organophosphates, 29.6% cases of organochlorines and 48.1% cases of pyrethriods were detected. We are presenting here the data related to the pesticide residues only of such persons from Gadap (rural area) of Karachi and different regions of Sindh province of Pakistan who are highly exposed with one or more pesticides. The total number of samples (city wise in asterisk superscript) analyzed from each centre and the highest / lowest value are given in the Table 4 (as the data is quite extensive) for information. Thus, the data presented regarding the detection of pesticide residues in the blood samples of the farm workers and general population belonging to different cities of Sindh divisions of Pakistan clearly indicate that the persons engaged in the field work have greater quantity of pesticides such as cypermethrin, deltamethrin profenofos, diazinon, monocrotphos, DDT, DDE and permethrin because of greater exposure of these pesticides during spraying time in these areas. In this connection highest quantity of pesticides such as 12.22 mg / ml by Jahan (1995) and Bissacot and Vassilieff (1997-b) was reported in case of deltamethrin; 100 -200 mg / ml by Abu-Qare and Abu-Donia (2001-a), 80 -200 mg / ml by Abu-Qare and AbuDonia (2001-b) ; slightly high value 0.025 -5.0 µg / ml by Musshoff et al. (2002) in case of diazinon. In case of monocrotophos; slightly high level 0.025 -50 mg / g by Musshoff et al. (2002) 0.27 mg / ml by Kocan et al. (1994) , 0.9 mg / L by Guardino et al. (1996) , 4.71 mg / L and 38.13 mg / L by Dua et al. (1996) , 1.9 ppb by Luo et al. (1997) , 0.78 mg / kg by Waliszewski et al. (2000) was reported in the blood samples. Low level of DDT 0.22 mg / L, 0.25 mg / L and 0.30 mg / L was also reported by Heudorf et al. (2003) Guardina et al. (1996) , 9.10 mg / ml by Rubin et al. (2001) and 380 mg / kg by Ntow et al. (2001) was reported in the exposed persons. Residues of DDE were also detected such as 5.2, 6.2 and 2.5 ng / g by Ahmed et al. (2002) , 3.99 mg / ml and 1.42 mg / ml by Butler et al. (2003) . High level of DDE was also reported by Van Ooastdam et al. (2004) .
Pesticide residues in glandular tissue
Thyroid gland tissues were tested for the presence of pesticides ( i.e., DDT, DDE, aldrin, dieldrin, malathion and deltamethrin). This study was based on the glandular tissue samples that were collected from Jinnah Postgraduate Medical Centre (JPMC) during surgical operations. The data collected from this centre for the detection of pesticide residue is summarized as below: Table 5 . Content of pesticide residues in glandular tissue samples from Jinnah Hospital, Karachi-Pakistan.
The table indicates the presence of DDT and Aldrin only in two positive samples out of total 20 samples. The amount of DDT detected in both samples is much less than MPL (Maximum Residual Limit). However, the amount of Aldrin is more than MRL which seems to be dangerous for the health point of view because the organochlorine pesticides are lipophilic. If thyroid gland can accumulate this much quantity of aldrin, then large quantity of this pesticide might have been deposited in the fatty tissues of that patient. In case of prolonged illness the fatty tissue may release lethal dose of aldrin (LD 50 for mammals is 10 mg / kg). So, there is a probable risk for this patient. Moreover effect of pesticides on hormones and endocrine glands (adrenal cortex) have been reported by Vilar and Tullner (1959) ; Kuservitsky et al. (1970) on thyroid gland and by De Sola et al. (1998); Jarrer et al. (1998); You et al. (1998) and Padungtod et al. (1998) on hormones. Effect of dieldrin (Cyclodiene) has been reported by Wakeling et al. (1972) on 5-dihydrotestosterone binding with specific protein receptors, as 33% inhibition. This indicates that pesticides affect the hormones and endocrine glands.
Pesticide residues in fruits and vegetables
Pesticide residues were also detected in fruits and vegetables samples collected from Karachi markets. Only 45 commodities were tested (out of 145 samples) for residual analysis. The data obtained are given as under: Table 6 . Organochlorine pesticide residues in fruits and vegetables of Karachi market.
Karachi
The table indicates that mostly the fruits and vegetables contain organochlorine pesticide residues such as Heptachlor, BHC and DDT which is quite dangerous and alarming for the health of general people as these food items are the basic need of human being. It is therefore, suggested that the fuits and vegetables used by human should be washed thoroughly for any hazardous incident.
Pesticide residues in tissues, fresh water lakes and fishes
Data on pesticide residues related to fresh water lakes of Sindh and the fishes present in these lakes as well as different tissues are representing in tables. Table 8 . Content of pesticide residues in lake water, fat, muscles and liver samples from Egretta sp., found in Haleji lake. (ND = Not detected)
Pesticide residues (µg / g)
The present data indicates that in the birds of Kalri lake only the fat samples contain dimethoate to some extent. This may be due to the constant use of this pesticide by the farmers and that too by bioaccumulation. The water samples however from this lake had no pesticide in detectable quantity. In Haleji lake, the water samples had DDE in slightly high quantity. However, the birds had high level of dimethoate, very high level of DDE and slightly high level of DDT, cypermethrin and dieldrin. Although, use of DDT has been banned long ago, but is very persistent and metabolized slowly this is evident from the very high level of its metabolite DDE. In muscles also the high level of DDE was found which supports the findings found in fat samples. In case of muscles, DDT and cypermethrin was found in slightly high quantity. This means that birds bioaccumulate pesticides in fats and muscles which is dangerous for human beings, as they reach via food chain.
Residues in Adipose tissues
By the present report it may be conluded that adipose tissues of Karachi people have OC, OP and pyrethroid insecticide residues. As far as their concentration is concerned, the higher concentration was of pyrethroid group i.e., deltamethrin. Adipose tissues had no OP compound instead they had OC pesticides among which dieldrin and DDT are dominating. Aldrin was found in higher concentration, possibly because of its extensive use in termite control. As the pesticides interfere with Ca ++ metabolism and act as enzyme inhibitors also, their indiscriminate use poses great human health risk as evident from the present data. 10-ND 1* 9-ND 10* 10-ND 10-ND 10-ND Superscript number in hospital = Total no. of samples, * number = Number of detection, ND = Not detected, ↑ = High value. Table 9 . Content of pesticide residues in Adipose tissue samples of Jinnah hospital.
Residues in fish tissues
Detection of pesticide residues DDT, DDE, aldrin, dieldrin and deltamethrin in fat, muscles and liver of three Labeo species of fish found in Kalri and Haleji lakes were also done by Saqib et al. (2005) . In this study total 45 samples were taken and out of which 18 samples were found positive. The data indicates that DDT was found in small quantities while DDE was found higher in most of the samples. In few samples deltamethrin was also detected. This means slightly high level of residues were found in Kalri lake samples. However quantity of pesticides were higher in Haleji lake due to polluted nature of water while number of pesticides was more in Kalri lake water possibly due to the surrounding adjacent agricultural farms. It is then concluded that use of pesticides should be done with great Table 10 . Quantity of pesticide residues in different tissues of three fish species from Kalri and Haleji lakes.
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care, otherwise it will end up in hazardous effects as evident from the presence of pesticide residues in fishes in the present data. This is especially dangerous because Kalri lake water is being used as a source of water supply for Karachi population (16 millions).
Pesticide degradation
Degradation of pesticides is defined as the breakdown of toxic chemicals into nontoxic compounds and in some cases they return back into their original elements. The degradation or breakdown of pesticides can occur in plants, animals, soil and water. It can also occur upon exposure of ultra-violet radiation. The most common type of degradation that occurs is through the activity of microorganisms particularly the fungi and bacteria. According to the nature of degradation in the environment, the pesticides are grouped as persistent pesticides (i.e., DDT, aldrin, dieldrin and cadmium compounds) and nonpersistent pesticides (i.e., malathion, lindance, paraquat, mancozeb etc) were indentified. We are presenting here the pathway of degradation of some of the pesticides e.g. Today, possibly no one can ignore from the word "Pesticides" whether living in villages or in cities. This is due to the fact that everyone is exposed to pesticides directly or indirectly or comes in contact with them to a lesser or greater degree, in an attempt to kill our common enemy the "Pest" (generally insects) either in the field or at home. This struggle is going on since the man stepped on this earth. Various methods of controlling pests have been used by man from the very beginning. At present the use of conventional pesticides is the most common, economical and easiest method. However, there are certain problems associated with it like bioaccumulation, pollution, residues and resistance. In this section, we will briefly discuss the last one i.e., resistance. Pesticide resistance is the adaptation of pest species targeted by a pesticide resulting in decreased susceptibility to that chemical. In other words, pests develop a resistance to a chemical through selection; after they are exposed to a pesticide for a prolonged period it no longer kills them as effectively. These factors increase the level of tolerance in the particular pest strain to a great limit. The phenomenon is biochemical and genetically. It may be determined by simple bioassay method or by determination of enzyme levels and marking of particular genes located on various chromosomes. Here we will not discuss the methods of determination of resistance but we will provide the information regarding the survey positions of resistance to pesticides in and outside of Pakistan. Hundreds of species and strains have been reported to be resistant to various pesticides or groups of pesticides. Sometimes cross resistance also develops. Only among mosquitoes 96 species have been reported resistant to one or more groups of pesticides as described by Georghiou and Mellon (1983) . Among these 36 were resistant to one group, 32 to two groups, 18 to three groups, 8 to four groups and only one to all five groups of pesticides. One of the earliest report in this connection is that of Chattoraj and Brown (1960) .
Factors responsible for resistance
As mentioned earlier resistance may develop due to the indiscriminate use or constant use or selection pressure but the factors identified in case of various groups are genetical as reported by Wood (1983) . Resistance against organophosphates (OP) and Carbonates (CB) in case of mosquitoes has been reported due to increased level of detoxifying esterases (Georghious and Pasteur 1978, 1980; Wood et al. 1984; Wachendorf -Neumann 1984; Wang et al. 1984; Yasotomi, 1970 ). An increase in detoxifying phorsphomono-estereases was reported by Naqvi et al. (1969) as well. Hemigngway (1982) reported similar increase in the level of Carboxylesterase in a resistant strain. Resistance to pyrethroids in Aedes aegypti was reported by Chadwick et al. (1977) . Higher resistance against permethrin was obtained by selection method and has been reported by Malcolm (1983) . Due to this, attempts are being made to overcome this by using alternate methods or control or using mixture of pesticides with negative correlation of resistance or by rotating the pesticides. For this purpose computer stimulation technique and recombinant DNA technique is being tried now.
Position in Pakistan
Very little work on pesticide resistance is being done in Pakistan and that too only in health sector. Several studies have been conducted to support the resistant phenomenon against different pesticides. In this connection a study was carried out by Naqvi et al. (1987) for the resistance development in mosquitoes and houseflies in Karachi against DDT and malathion. In this study pesticides (DDT and malathion) were tested against different strains of mosquito species to determine the resistance phenomenon. The details are as under:
Strain
DDT (μg) Malathioin (μg)
Musca domestica DDT resistant strain (PCSIR Strain) Similar type of studies have been investigated by other researchers (Azmi et al. 1988 (Azmi et al. , 1990 (Azmi et al. , 1991 Naqvi and Tabassum 1992; Naqvi et al. 1993; Azmi et al. 1993; Rahila et al. 1993; Khan et al. 1993; Rahila et al. 1994; Azmi et al. 1995; Khan et al. 1996; Kahkashan and Naqvi, 1997; Naqvi et al. 1999; Kahkashan et al. 2001; Azmi et al. 2002) . Keeping in view excessive use of pesticides, the reports of Baig (1982) , Khan et al. (1987) , Naqvi et al. (1987) and Azmi et al. (2001) about increased resistance against certain organochlorine and organophosphate compounds in houseflies, vinegar flies and various species of mosquitoes have been reported that better alternative methods should be adopted to overcome the situation. Recently, the similar type of study has been conducted by Zafar et al. (2009) about the residual analysis of biopesticide by HPLC and resistance determination in different populations of Sitophilus oryzae against Biosal, Cypermethrin and Phosphine on the basis of enzyme activity. Thus, it may be concluded that neem fractions may successfully be used as pesticides, although the dose may be higher but not lethal. Availability of neem in Agro-Asian countries is more and this will help in developing a cheaper, safer and easier method to apply which will not produce the problem of resistance and pollution in comparison to imported conventional pesticides.
C. Pesticidal hazards affecting health and environment:
Pesticides when used properly are of tremendous benefits to human being, their indiscriminate use, however may cause considerable hazards to health and environment. Investigators feel that some workers did not report illness due to pesticide exposure; therefore, including un-reported cases the total numbers might be significantly higher Howitt and Moore (1975) .
Problems associated with the indiscriminate use or misuse of pesticides
Among many problems, we have been facing in Pakistan is the problem of pollution, because convential pesticides are chemicals which act as poisons or toxic agents. So they pollute the atmosphere. By general spraying not only the target species but non-target animals and even human beings are affected. Therefore, there is a general tendency in the West towards the use of 4 th generation pesticides. A greater part of pesticides used for killing pests persist in the environment and may be accumulated in human body by many ways such as through drinking, water, vegetables and fruits etc. The meager quantity of such insecticides gradually increase in the body which become the cause of many human diseases like gastric cancer, cytogenetic damage, kidney infections and others (Anna et al. 1988; Sandra et al. 1992) . Chlorinated, organophosphates and carbamates pesticides have also been reported in various human matrices (Saltatas and Gagliardi, 1990; Alwai et al. 1992; Ferrer et al. 1992; Saad et al. 1992) .
Pesticide poisoning:
Pesticides are poison, and their acute exposure or continuous exposure result in several neurotic and pathological effects. Acute and severe exposure results in the inhibition of enzymes and physiological disorder. Continuous exposure results in malfunctioning of liver, kidney and heart. They are cytotoxic and damaging the cells and therefore these organs are affected. Certain pesticides e.g. ethyl selenac, mirex, penfluron are carcinogenic. Pesticide inhalation for a longer period affect the alveoli of lungs and so person develops into respiratory diseases. If tissues of the kidney is damaged then kidney function is affected. If the cholinesterase level is low continuously, it results in muscular twitching and trembling of arms and legs. Most of the pesticides are teratogenic at high dose. They also disturb the metabolism (Ca++, Mg++). Cummulative effect of lipophilic pesticides may result in instantaneous death which is not detectable or diagnosable. Different group of pesticides such as organchlorines have been correlated with dehydrogenases while organophosphates and carbamates have been correlated with cholinesterase, phosphomonoesterase, aliesterase, carboxylesterases, transaminases, monoxygenases, P-450 etc. Large number of publications is available in this respect. However, some recent reports are referred here e.g., Akgur et al. (1999) reported the effect of OP's on cholinesterase and paroxonase activities in human exposed persons. Husin et al. (1995) reported the effect of pesticide exposure on cholinesterase in farm workers. Krieger and Dim-off (2000) also reported the effect of malathion on cholinesterase in California date palm spray men. Regarding pesticidal effect on blood parameters scanty literature is available such as Dunstan et al. (1996) examined the effect of chtorinated hydrocarbons on various blood parameters in exposed persons. El-saeed and Hassan (2000) reported the relationship between chronic lymphocytic leukemia and pesticide exposure among Egyptian farm workers. In Pakistan, Khan et al. (2000) reported the effect of pesticides in cotton field workers. Naqvi et al. (1970) , Naqvi and Jahan (1999) and Rehman et al. (2002) reported the inhibition of acid and alkaline phosphatase in various cases. Khan et al. (2003) also investigated the inhibitory effect of pesticides in liver and kidney enzymes of Agama lizard. Similarly Azmi et al. (2006) examined the enzymatic activities of GOT, GPT and ALP in pesticide exposed farm workers of Gadap area, Karachi. During investigation they found that most of the workers showed elevated levels of enzymes except in few cases. This shows that these persons are highly exposed with pesticides during spraying time and their case history clearly indicate the degree of exposure due to which they get suffered with hepatitis, liver dysfunction and also complained about the clinical effects of liver. Similarly some workers who were exposed to cypermethrin, diazinon, monocrotophos simultaneously showed high level of of GOT and ALP. These persons due to the cumulative effect of these pesticides ultimately suffered with dyspnea, cyanosis, vomiting, backache and burning sensation in urine.
In another study which is carried out by Azmi et al. 2007 in the rural area of Gadap, Karachi almost all the persons showed higher level of cholinesterase except two persons that showed low level of cholinesterase probably due to the receptor binding by the molecule of pesticides or poisoning effect of pesticides used in these areas by the workers. Similar type of study is also carried out by Shahida et al. (2008) to observe the enzyme activities of GOT, GPT, ALP, cholinesterase and gamma-GT in the general population belonging to the different division of Sindh province, Pakistan. Various blood components are also affected by the exposure of pesticides e.g., Bhalla and Agrawal (1998) reported the alteration in RBC membrane in rats by HCH exposure. Bailey and Jenkins (2000) reported the development of chronic leukemia in Egyptian farm workers. They also reported hight lymphocyte, WBC and platelet counts. The same findings have also been noticed by Azmi et al. (2009) in which 90% of exposed farm workers had high lymphocyte count thus confirming the report of El-Saeed and Hassan (2000) about the relationship between chronic lymphocytic leukemia and pesticide exposure.
Symptoms and treatment of pesticide poisoning
Different group of pesticides produce characteristic adverse effects on human health and so alter the normal functioning of human life.
Organochlorines (OC)
This group mainly affects the CNS which appears as headache, fever, and convulsion or muscular twitching, unconsciousness in extreme condition. Inhalation of carbogonium (5-10% CO 2 in O 2 ), then give phenobarbital (0.25 -0.5 gm). Injection of calcium gluconate may also be given. Restore dehydrochlorine activity.
Organophosphate (OP)
OP is inhibitors of cholinesterase and other enzymes like GOT, GPT and general esterases. Symptoms of poisoning are headache, giddiness, blurred vision, weakness, nausea, cramps, convulsions and discomfort in breathing. Immediately ChEase activity in blood serum should be checked (50-100% activity normal 20-50% mild effect, 10-20%, moderate effect and 0-10% severe effect). Artificial respiration should be given. Administer atropine sulphate 25 mg and repeat every 10 minutes till tachycardia as high as 120-140 per minute. Give 2-PAM 1 gram for adult and 0.25 gram for infant. Observe the patient for 24-48 hrs. (Do not give large amount of fluids by any route and in case of egamotic condition first restore respiration and then give atropine sulphate).
Carbamates (CB) and Synthetic Pyrethroids(SP):
They are also reversible cholinesterase -inhibitors. If used constantly produce different symptoms which are: salivation, constriction of pupil, profuse sweating, vomiting, pulmonary difficulty and muscular in coordination. Artificial respiration should be given and then administer atropine sulphate. Administration of 2-PAM and other oximes may not be useful and sometime harmful so it should be given under the advice of specialist or toxicologist. This data which is a fragment of the whole literature on this topic is a significant proof of the hazardous effects of the over use and misuse of pesticides. We believe that this is a clear health risk to human health.
Conclusion and recommendations:
Being potentially dangerous and harmful to human health little attention was paid to the long-term impact of chemical pesticides on our environment as well as on the health hazards. Poisoning due to the use of chemical pesticides sometimes do not readily show up. The signs of affected health become visible only after prolonged exposure to the poisons. Persistent insecticides such as DDT and other organochlorine insecticides which retain their toxicity even after a lapse of many years and pesticides which degrade into toxic residues are of great danger to human and animals. Several of the organophosphates (OP) and synthetic pyrethroids (SP), cause inhibition and elevation of cholinesterase due to the cumulative effect of pesticides and show the symptoms of neurotoxicity, hepato-toxicity, RTI and kidney dysfunctions etc. There are two extremes if we see the policy of pest management in the west and our farmers. In west they have switched over to IPM and not only this but as a rule they have made it compulsory that atleast 50% agro-chemicals should be phytopesticides, where as in Pakistan the farmers want to use only synthetic, highly toxic pesticides and that too they will spray without proper clothing, gloves, googles and masks, on the pretext that the weather is too hot. We know that our farmers hesitate in using phytopesticides, because their effects can be observed after 72 hours and not in few minutes as seen in case of • None available.
Groups Pesticides Antidotes
• Life support should be maintained. conventional pesticides. So, one should think that is it not better to get slightly lesser kill of pests in the long run and using a safe method of control, so that your health and health of your family as well as your animals are saved". We wish to end this manuscript with the following phrase:
"Pesticides are double edged sword, if used intelligently will kill the enemy -and if carelessly will kill you".
THEREFORE, BETTER TO ADOPT SAFETY MEASURES TO SAVE YOUR HEALTH AND ENVIRONMENT FROM POLLUTION.
